direct relationship on how individuals access, understand, and use health information (Nielsen-Bohlman, Panzer, & Kindig, 2004) .
Health insurance literacy (HIL), considered a specialized form of health literacy, has not received wide attention. Although more than 63% of Americans under the age of 65 have health insurance coverage through employer-sponsored insurance plans (Kaiser Family Foundation [KFF], n.d.), it is not clear how many people actually understand the health insurance benefits, costs, or terminology that are described in health insurance documents. The Institue of Medicine (IOM) Health Insurance Literacy Roundatable defines HIL as this lack of understanding, which includes finding and evaluating information, selecting the best plan, and using the plan once enrolled (IOM, 2012) .
There is no agreed upon national measure for "adequate" HIL. Both the KFF and American Institutes of Research (AIR) developed HIL surveys to assess knowledge of basic health insurance terms and understanding of insurance concepts including calculating co-pays (KFF, n.d.; . In both cases, these surveys indicated that about 60% of U.S. adults correctly answered these knowledge and skills questions (Norton, Hamel & Brodie, 2014; Paez & Mallory, 2014) . The KFF quiz also reports average scores of 4.5 (45% correct) for those who never attended high school to 7.2 (72% correct) for those who have a college degree (KFF Health Insurance Quiz, n.d.) .
Health insurance documents are contracts between the insurance company and the policyholder, and as such, are written in complex post-graduate level language to explain the legal powers and liabilities of both parties. This makes insurance documents difficult to read if one does not understand the special language of health law. People of all literacy levels have difficulty reading and interpreting this complex and often syntactically challenging text. However, for the 1 in 6 Americans who read at elementary levels and the 1 in 3 who perform math at elementary levels, reading and interpreting post-graduate level documents is even more challenging (Brega et al., 2015; Quincy, 2012; OECD, 2013) . As a result, many people struggle with reading and understanding health insurance terminology (copay, deductible, annual benefit limit) and health services terminology (screening vs diagnostic tests) (Brega et al., 2015; Hardie, Kyanko, Busch, LoSasso & Levin, 2011; Quincy, 2010) . Many also have difficulty with numeracy skills which are necessary to understand health insurance; for example, 88% of U.S. adults cannot calculate their share of costs for health insurance from a table and 49% cannot calculate their out of pocket costs for health services (Greene, Peters, Mertz & Hibbard, 2008; Kunter, Greenberg, Jin, & Paulsen, 2006) . Further, most insurance offerings are primarily available online, which necessitates the need for individuals to have access to the Internet and proficiency with digital literacy skills (IOM, 2009; Lupton, 2015) . Health insurance information is written in a complex specialized llanguage and can be presented in a complicated and confusing manner, and as the complexity and quantity of information increases, consumer confidence in choosing and using health plans decreases (Quincy, 2010) . Adults with low literacy and numeracy skills may have more difficulty than others comprehending this complex text.
Appropriate choice and use of health insurance can positively impact health and financial outcomes (Bartholomae et al., 2016; Quincy, 2012) . Individuals with high HIL may not only know how to choose health insurance but may also understand how to use it to help manage healthrelated costs (e.g., choosing a health provider that is in-network and has a lower cost to the consumer than one that is out-of-network) (Bartholomae et al., 2016; Hoerl et al. 2017) . In addition to the knowledge of how to use health insurance services, those with high HIL may be able to more easily find, understand, evaluate, communicate, and calculate the kind of coverage and services they have (Hoerl et al. 2017; Prins, Monnat, Clymer, & Toso, 2015) . Knowledge and skills may increase self-confidence in understanding and using health insurance services Quincy, 2010) .
Employers are the largest provider of health insurance to U.S. working-age adults; through sponsored insurance plans, employers not only provide insurance coverage, but also try to educate employees to identify and choose appropriate health insurance plans. One group of employees that is particularly at risk for having low HIL and thus difficulty choosing, understanding and using health insurance is low-wage earners (LWE). LWE are characterized by the Bureau of Labor Statistics (BLS) as blue collar, service, personal care, maintenance, health support, or administrative support employees who often have average annual incomes at or below the United States median 2016 salary of $43,992 (BLS, n.d.) . They are likely to be nonwhite, have a high school diploma or less, report lower health status and more chronic diseases, have low health-information seeking skills or knowledge, have low digital skills to access online insurance forms and information, and are likely to not be able to meet the literacy demands of health-related programs (IOM, n.d.; Levitt, 2015) . LWE are also more likely to exhibit risky health behaviors despite having employersponsored health insurance (Harris, Huang, Hannon, & Williams, 2011) .
Research Questions
There is a paucity of research about LWE and HIL; much of the research in the last 5 years has been on newly-eligible insured populations (through the Affordable Care Act). This exploratory study seeks to answer the following questions:
1. What is the relationship between literacies (reading, numeracy, digital), educational attainment, and HIL for LWE?
2. Do educational attainment, reading, numeracy, and digital skills account for shared and unique variance in HIL for LWE?
Method Participants
The participants were 75 individuals who were employed full-time by an urban Southeastern public university in the United States and were not part of a union or collective bargaining unit. All participants were English-speaking individuals from the facilities management, custodial, and security departments. All participants had job titles whose full-time wages met the definition of LWE (below United States median 2016 salary of $43,992). They were recruited at 10 regularly scheduled departmental meetings (supervisors were not present during recruitment) with approximately 150 people total in the meetings. Ninety people expressed an interest to participate, with 75 actually enrolling and completing the assessments.
Materials
Demographic survey. We gathered information on age, gender, race, and educational attainment through an interview. See Appendix for demographic questions.
Reading and math. The Wide Range Aptitude Test-4 (WRAT-4), used in health literacy studies to correlate low literacy skills with low health literacy, (Bass, Wilson & Griffith, 2003; Davis, Kennen, Gazmararian, & Williams, 2005) , is normed on children and adults up to age 94 (Wilkinson & Robertson, 2006) . These commonlyused reading and math tests for adults (Mullen & Fouty, 2014) are easy to administer and score and provide a significant amount of information in a relatively brief testing time. We used these tests to measure general reading skills which are needed to understand all kinds of documents including health insurance documents. (Wilkinson & Robertson, 2006) . For the Word Reading subtest, all participants were given a word reading list which contained letters and words. The tester had a scoring sheet that mirrored the participant word reading list and followed along as the participant read the words, recording which words were read correctly. Participants started at the first item of the second section; if they did not answer the first five questions on the second part correctly, the tester went back to the first section and administered those items. If the participant answered the first five items in the second part correctly, the participant continued in the second section until he/she hit a ceiling of 10 consecutive incorrect words.
The Sentence Comprehension sub-test followed the Word Reading sub-test. Prior to the actual test, the tester reviewed two sample items with the participant. Then, the participant silently read the sentence from the Sentence Comprehension Card and gave an oral response to fill in the missing word. Each participant continued until he/she hit a ceiling of seven consecutive incorrect answers. The tester used a scoring form to record answers. The next subtest to be administered was Math.
The participant was given 15 minutes to complete as many questions as possible on the test form. He/she could not use a calculator but was given a piece of scratch paper to use as needed.
The Digital Literacy Test was given online on a laptop supplied by the researcher.
Testers and participants worked on a sample question together to ensure that the participant understood how questions were asked, what the answer prompts were, and how to use the online system to move between screens and go to the next question.
The testing session concluded with the HIL measure. It included ten questions which were read out loud by a tester; response cards were given to the participant. The tester also read the answers on the response cards to the participants. The participants were given scratch paper and a pencil to perform the calculations required on two of the 10 questions.
Results
As indicated in Table 1 , participants ranged in age from 18-65, with a mean age of 43.6 (SD = 12.2). Fifty-two percent were female (n = 39). Most of the participants were Black or African-American (89%); the remaining were White (11%). Slightly over half (57%; n = 43) of the participants only had a high school diploma or equivalency degree or less.
All measures were examined for normality assumptions; skew and kurtosis values all fell within the acceptable range (+/-2). Across all participants and variables, six univariate outliers were identified and adjusted to within two interquartile ranges 1 . Additionally, we examined bivariate scatterplots and did not observe any additional outliers. Table 4 ).
As indicated in
2 Given the high correlation between WRAT Reading and Math (r = .91), we also ran these predictors in separate models (alongside the other two predictors of educational attainment and Digital Literacy). The same pattern of findings was observed, only reading was a unique predictor beyond other included variables in the model. Thus, the high correlation between reading and math does not suggest that reading is obscuring the predictive relation of math to HIL outcomes.
Jointly, the four predictors accounted for 22.6% of the variance in HIL. WRAT Reading was the only significant unique predictor (β = .59, p = .049; R 2 = .048). Cumulatively, the model suggests that reading skills are the strongest predictors of HIL outcomes 2 .
We also ran a second, exploratory multiple regression analysis in which we included demographics (gender, age, educational Table 5 ). We were unable to control for age and gender in our previous model because of the small sample size (N = 75) , and thus, we wanted to examine whether WRAT Reading remained a significant predictor after accounting for additional demographics. Jointly, these predictors accounted for 23.1% of the variance in HIL. WRAT Reading remained the only significant unique predictor (β = .38, p = .009; R 2 = .082).
Discussion
Having health insurance does not mitigate the effects of low health literacy or low HIL; according to the National Assessment of Adult Literacy, only 12% of individuals with employer-sponsored insurance have proficient health literacy (Kutner et al., 2006) . Having employer-sponsored health insurance does not mean that individuals understand insurance terminology, understand how to select the best insurance coverage for themselves and their family, know what they have to pay for emergency room or office visits, prescription drugs, or to meet their deductible (Barnes & Hanoch, 2017; Bartholomae et al., 2016; Lowenstein et al., 2013) . Adequate HIL allows an individual to have the confidence, ability, and knowledge to find and evaluate information about health plans, choose the best plan for their financial and health circumstances, and use that plan once enrolled (Quincy, 2012) . Results indicate that reading skills may be a better indicator of HIL outcomes than math and digital literacy skills. Consumers enroll for health insurance on an annual basis; those with low reading skills may not be able to make informed decisions in choosing the most appropriate health plan for themselves or their family. Insurance terminology is complex and poor readers may not be able to understand either the terms or their use in insurance documents. Employers do not know the reading skill levels of their employees, but they do have educational attainment level. While research indicates that educational attainment is not always a great predictor of reading level (e.g., Miller, Greenberg, Hendrick, & Nanda, 2017) , the correlation in this study between educational attainment and reading scores suggests that employers may want to consider giving additional support especially to those employees who only have a high school diploma or less, and who are trying to make decisions about employersponsored health insurance.
There are several limitations in this study. First, the study design included a small sample size of 75 LWE in a single employee setting, limiting generalizability. In addition, the small sample size precluded us from considering educational attainment in terms of less than a high school diploma versus a high school diploma (or comparing several categories from less than high school to completing postsecondary and beyond education). Second, the moderate to strong correlations among the literacy-based constructs (rs=.63-.91) created some suppression effects (as seen by the negative beta weight estimates for math and digital literacy; Table 4 ), which warrant further investigation. Third, we measured only one element of numeracy (calculations), which limited the broader understanding of numeracy and risk as it relates to the selection and use of health insurance. Fourth, as reported, the reliability of the HIL measure was low for our sample. We were not able to locate studies that utilized this direct skills assessment measure. For example, we considered using the HIL measure developed by the American Institutes of Research as it covers some of these constructs, however, this measure is a self-reported behavior scale, and we were interested in directly measuring knowledge and skills when using health insurance. Further research needs to be conducted to analyze whether the KFF Health Insurance Literacy Ten-Question Quiz (KFF, n.d.) should be used to measure HIL in larger samples with various levels of literacy skill.
Additionally, our variables were limited to performance-based measures and did not consider socio-ecological factors such as genetics, biology, language, socio-economic status, beliefs, and attitudes. These factors interact with the social context of family, culture, community, the health care system, and entrenched disparities (Anker, Reinhart, & Feeley, 2011; Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011) . Health needs also change across the life span, as does the need for health literacy and HIL (Manafo & Wong, 2012; Nutbeam, 1999; Sambamoorthi & McAlpine, 2003) . We believe incorporating socio-ecological factors is important for future studies.
Finally, we did not consider choice architecture in this study. Choice architecture refers to how individual choices are influenced by the way information is presented (Thaler & Sunstein, 2008) . Different employer or insurer tactics include setting defaults (make no selection and default to the prior year's health plan), framing (making some choices appear more positive or negative) or adding numerous options (too many choices to carefully consider) (Barnes & Hanoch, 2017; Thaler & Sunstein, 2008) . Considering how to structure choices for adults with low reading and educational attainment may make understanding and using health insurance easier.
Implications of the Study
This study has practical implications for both employers and for the adult education system. We provide recommendations for each. While we address adults with low literacy skills in our recommendations, we believe that these recommendations are appropriate for adults of all literacy levels who need to access, understand, and use health insurance documents.
Recommendations for Employers
LWE with poor reading skills may have an easier time understanding health insurance in faceto-face conversation rather than having to read lengthy documents (National Academies of Sciences, Engineering, and Medicine [NASEM], 2017). Human Resource personnel should take care to explain complex health insurance concepts using everyday terminology. In one study, 100% of consumers preferred the word "doctor" over "primary care provider" or "health care professional" (NASEM, 2017) . Further, there is an immense amount of information that is presented in health insurance documents. It is recognized that much of the information that is written in these documents must be included due to legal requirements. However, by using plain language, simple numerical examples, and streamlining the actual plan, challenges faced by the employee can be reduced. Using plain language and meaningful visuals that help convey the main message are often helpful for adults with low reading skills. Some examples include using headings and bullets to break up text (White, 2012) . White space and a simple font that is at least 12 points often makes text easier to read (White, 2012) . Other elements of plain language include using common words, sticking to a few main points, using short sentences, and using an active voice (CDC, 2017) . Associating numerical information with visuals can be helpful; numbers need to be interpreted in order to be meaningful, and often are difficult to understand if they require computation or are without a broader context (IOM, 2014) .
While the actual health insurance documents may not be able to be changed, providing employees with enrollment information that is in plain language and with simplified text, numbers, and visuals can help employees with low literacy skills better understand health insurance terminology and their choice options (Bartholomae et al., 2016) . These materials include outreach and informational materials, health insurance plan information and application forms. Further, face to face discussions about health insurance options can be helpful for many employees. The number of health plan options and the decisions to be made within those options can also be challenging for employees with low literacy skills. Some methods to improve the decision-making environment for employees are reducing the number of insurance options, presenting choices in some order of value, creating meaningful defaults, and/or providing standardized coverage options (Barnes & Hanoch, 2017; Johnson et al., 2012) .
Recommendations for Adult Education Practitioners
Adult education practitioners can also help their students by using health insurance documents as examples of authentic material to use in class. An "Explanation of Benefits" received from an insurance company that shows how much they have paid and how much the patient/student owes for health care services is a good example of a common health document that is laden with terminology that adult students with low literacy skills may not understand. An adult education teacher can help students decipher and understand hard to read words like co-insurance and deductible. As another example, insurance companies provide a "Statement of Benefits" to describe what is covered under an individual's health insurance plan. This document can be used to help adult students learn how their health coverage works by becoming familiar with the words and what they mean. Since not all "Statements of Benefits" will look the same, students could work with their own documents at home and bring them to class to describe and discuss their individual health insurance coverage. There are also organization websites such as the Center for Disease Control (cdc.gov) and the U.S. Centers for Medicare and Medicaid Services (health.gov) that are written in a health-literate format for adults with low reading skills and can be used by classroom teachers.
In terms of numeracy, the numeracy skills required to understand health insurance are complex, and include skills such as basic calculations and computation (frequency, percentage, inference), analytical (reading tables or graphs, estimating uncertainty), statistical (risk, probability) and decision-based numeracy skills (seeking information, attending to numeric information in a chart or graph, recalling numeric information, and the affective meaning attached to numeric information) (Apter et al., 2008; Peters, 2012) . Adult education practitioners should consider covering diverse numeracy skills in their classrooms, as well as applying them to authentic tasks such as health insurance forms. Specifically, in addition to performing simple calculations, individuals must be able to competently read and understand numbers and mathematical operations in the context of phrases and paragraphs, complex graphical displays, and unfamiliar text-heavy documents. With regard to digital literacy skills, instructors can help students learn how to access authentic health materials and information on the Internet and guide them to easier-to-read websites. A challenge for adults with low skills can be knowing which websites contain credible information.
Conclusion
Health care expenses are the largest and fastest growing employee-related expense for businesses in the United States (Society for Human Resource Development, 2017). Human Resource professionals are often charged with managing those health care costs through a variety of strategies including creating consumer-directed health plans (e.g., health savings accounts), offering wellness programs, and offering multiple choices of health plans. Many employees take advantage of these flexible insurance offerings, however, LWE with poor reading skills are less likely to be able to access, understand, and use these programs because they may have trouble with even basic health insurance terms and concepts. It is important for Human Resource practitioners to give additional support to LWE, and for adult education practitioners to teach the types of information needed to be able to understand and complete health insurance forms.
